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RESULTS OF CONTINUED FREEFALL HELMET IMPACT STUDIES

Refs: A. Adam, J. (1998). Results Of Freefall Helmet Impact Studies. DCIEM
Technical Memorandum (In Press).
B. Draft European Airborne Sports Helmet Standard. (1992). European
Committee for Standardization: Brussels.
C. D-87-001-455/SF-001. (1995). Performance Specification - Helmet, Ground
Troops and Parachutists for the Canadian Forces. Public Works and
Government Services Canada, Revision 4. 31 Dec 1995.

SUMMARY.

A new sample foam insert for the Protec helmet was impact tested along with a
standard insert to determine differences in impact protection. This testing was
performed to ascertain the suitability of the new protective insert in the role of freefall
parachute helmet. The testing showed that the performance of the new insert was
better than the standard insert, but did not meet the standards set prior to testing.

BACKGROUND.

1. There is a continuing requirement for a protective helmet for Freefall
Parachuting within the Canadian Forces. The impact protection of candidate helmets to
be used in the freefall parachute role has been identified as a major concern. As such,
the Defence and Civil Institute of Environmental Medicine (DCIEM) was tasked by

~ Director Land Requirements (DLR) to perform impact testing on a new foam liner insert
for the candidate helmet (Protec). This testing was to be performed as a continuation of
the previous work (Ref A).

AIM.

2. The aim of this project was to measure and analyse the impact performance of a
new foam insert for the Protec helmet. Comparison to the original foam insert was to be
made, along with performance relative to the standards described below.




IMPACT TESTING STANDARDS.

3. Two standards were to be used in this testing to analyze the performance of the
candidate helmet. One was the European Airborne Sport Helmet Standard (Ref B -
enclosed in Annex A). This standard requires the helmet to be tested with a 90 Joule (J)
impact on each of the crown, front, back and both sides. The other standard was the
Soldier’s Helmet Parachute Impact Standard (Ref C), and required 90 J impact on the
crown, and 65 | on the front, back and both sides. The pass/fail criterion for both
standards was a maximum of 250 G peak headform acceleration, measured as a result
of impact on any of the five impact points. The two standards were selected since there
is no standard for freefall helmets, and it was felt that they would provide a reasonable
standard for an analysis. The aim of the project was to test first using the Soldier’s
Helmet standard, and if the helmet was performing adequately the intention was then
to proceed with the European Standard at a later date.

IMPACT TESTING PROTOCOL.

4. The impact testing was performed on April 2, 1998 at the Canadian Standards
Association (CSA) facility in Rexdale, Ontario. The testing protocol was exactly the
same as the previous testing (Ref A). All testing was conducted by Mr. Henry Tran, a
technician at CSA who specialises in impact testing.

RESULTS.

5. As with previous testing, only the ambient temperature condition was tested.
This was due to the fact that only two samples (one of each foam insert type) were
available for testing. The results for the two samples are summarized in Table 1 below,
and a copy of the raw data sheets are located in Annex B. The peak accelerations listed
as 500+ were beyond the capability of the impact system to measure. All three impact
runs for the standard insert produced peak accelerations greater than 500 G. Because
there was a concern that the excessively high peak acceleration values might damage
the testing equipment, the testing of the standard insert was halted after only those
three individual impact runs. The special insert was tested on all five impact areas, with
only the crown exceeding 500 G peak headform acceleration. The mean peak headform
acceleration for the helmet with special insert was in excess of 356 G.




Table 1: Results of impact testing at ambient condition

Sample Mass Headform Used Peak Acceleration (G)
(kg) - Crown Front Left Right Back
Protec
Standard 0.411 ISOJ’ 500+ 500+ 500+
Insert
Protec
Special 0.519 ISO ‘W 500+ 223 412 305 340
Insert
Grey areas indicate impact areas that were not tested
DISCUSSION.
6. The results indicate that the Protec helmet with the special insert does not meet

either of the two standards proposed in the condition tested. The new foam does
perform better than the original foam, but greater performance is still required. At this
time it is not possible to endorse the use of the Protec helmet with the new liner in roles
that require attenuation of impacts is the range of 65 to 90 Joules.

CONCLUSIONS.

7. The results of the testing show that even the Protec helmet with the new liner
does not provide the required levels of protection in terms of either of the two
proposed standards.

RECOMMENDATIONS.

8. The following recommendations are offered for the continued development of
the Freefall Parachuting Helmet:

a. The CSA testing technician (Mr. Henry Tran) suggested the use of EPP
(expanded polypropylene) or EPS (expanded polystyrene) foam for the
helmet liner. Using his extensive helmet testing experience, he felt that
these types of foams would be more appropriate for the impact
attenuation required.

b. Further to the above, the liner is composed of three individual segments
which do not fully surround the head. A moulded single-piece liner (EPP
and EPS would be a solid, moulded liner as opposed to the current
flexible liner) would ensure that the entire head is surrounded by foam
padding, and that the maximum surface area for impact attenuation is
available. This kind of complete coverage could lead to thermal comfort
issues, and so should be thoroughly tested with users.




c. Testing at both low and high temperatures is necessary to ensure that the
impact attenuation of the helmet is not compromised by changes in
environmental conditions.

9. DCIEM would be prepared to assist in testing further improvements to the
Protec helmet, or selection of an alternate helmet that meets the required impact
protection standards.
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| EUROPEAN STANDARD STEN 966

NORME EUROPEENNE

6 EUROPAISCHE NORM RAET 8% N 30'%2f cgnber 1992.
uoe .
Descriptors :

* 2

_ English version

Airborne sports helmets

Casques pour sports aérigns Luftsporthelme

This draft European Standard s submitted to the CEN members for CEN enguiry.
It has been drawn up by Technica) Committee CEN/TC 158.

If this draft becomes a2 European Standard, CEN menbers are bound to comply with
the CEN/CENELEC Internal Regulations which stipulate the conditions for giving
this European Standard the status of 3 national standard without any alteration,

This draft European Standard was established by CEN in three official versions
(English, French, German). A version in any other language made by translation
under the responsibility of ¢ CEN member into its own language and notified
to the Central Secretariat has the same status as the officlal versions. )

CEN members are the national standards bodies of Austria, Belgium, ODenmarik,

Finland, France, Germany, Greece, Iceland, Ireland. Italy, Luxembourg,
Netherlands, Norway, Portugal, Spain, Sweden, 3witzerland and United Kingdom.

CEN

turopean Committee for Standardizalion
Comité Européen de Normalisation
Europidisches Komitee fir Normung

Central Secretariat: rue de Stassart 36, B-1050 Brussels

c CEN 1992 Copyright reserved to a1} CEN members
Ref. No. prEN 966:1992 E
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Soreword

This :uromn Standard has Leen prepared under the direction of the Technical Committee CEN/TC 188
~protective heleets”. It specifies requirements for helsets used in sirborne sports sctivities.

The verious helsets for sirborne sports are indicated in this furopesn Standard as follows:
. - Category HPG: Helsets for paragliding ind hang gliding
= Category PC: Halsets for parachuting
- Category UL: Helsets for flying with ultra-1ight seroplanes
The requirements cover all categories. Special requiresents are contained in the relevant clavses.

The protection given By & helmet depends on the circumsatances of the accident and wearing & helmet cannot
always prevent death or long term disability.

A proportion of the energy of an ispact i3 absorbed by the halmat, thereby reducing the force of the blow
suszained by the head. The structure of the helmet sy de damaged in absorbing this energy and any helset
that sustains a 3evere Dlow needs to be raplaccd even if dssage i3 not appacent.

To achieve the parformance of which it is capable, and to ensure stability on the head, 3 halast should be

as closely fitting ss possibla consistent with comfort. In use it is essential that the helset is securely
tastened, with 3y chin strap uncer tension at 81l times. —

Coem e o= B v R TR R I N =Tyt e, P T T )
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y Scope

ifies requirements and test methods for helsets used in parsgliding, hang gli-

This Europesn Standard spec
1era-tight seroplanes.

aing. parachuting and flying with u

test, where sppropeiste, ore given for the folloming:

Requirements 3nd the corresponding sethods af
f1eld of visfon, head wonitity and eye protec-

- construction including chin strap, fasteniag devices,
tion;

~ penetration resistance;

. shock assorbing properties:

- retention systes properties:

. warking snd {nformotion for users.

2 Normative refcrences ,
ard incorporatss by dated or undated referance, provisions from other publicstions. These
sces in the text and the publicstions are Jisted hare~

or revisions of any of these publications apply to
Sor undated raferences the

Tnis Eurcpesn Stand
noraative references are cited at the appropriate pl

sfter. For dated references, subsequent saendments to
this. Europesn Standsrd, only whet ncorporated in it by asendaent or revision.

1ateat edition of the publication referred to spplies.

[50 6487:1987 Road vehicles - Ngasurssent techniques in impect tests -~ Instrusentation

"®... personsl eyc-protectors - Vvisors for helsats for vehicle users *)

Meeoe Headforas for use in the testing of protective helmats

3 Oefinitions
For the purposs

3.1 Prowective helast

Melaet prinarily intended to proteuat
progection;

of this stancard the following definitions apply:

the sesrer's head against impect. ssae helmets may provide sdditions?

3.2 Shell

naterial that provides the general outer for® of the helmet:

3.3 Nelmet type

Category of helsets which do not d{ffer in such essant{a) respects 38

- the trade hame or BIrk, and

- the sstarials or dimensicAs of the shell, of the retonticn systea or of the protective padding.
However, 3 helmet type say include o range of helmet sizes, provided that the thickness of the protective
padding in esch size in the range is at lesst equal to that in the nelset which whea subjected to the tests
satisfies the requirements of this standard.

———————

'} in course of preparation
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3.4 Padding

3.4.1 Protective padding

naterial used to adsord impact erlergy:

3.4.2 Comsfort padding

Lines matorial providad for the woarer's comfors;

3.4.3 Sizing padding
Liner msterial used for adjustment af the holaet size:

3.5 Ratantion systes

Complate ssseadly by wesns of which the halmet is maintained in pasition on the head, h\cludihg any devices
for adjustment of the system Or tO snhance tha wearer's coafort;

3.6 él{n—urw

Fart of the retention :yku- consisting of a strap that pssses under the wearer’s jaw to keep the halmet in
position; ;

3.7 Bssic plane of the human head

Plana at the leval of the sxternal ear opening [(external auditory asatus) and the lower edge of tha eye
sockets {(orpits); o : :

3.8 Sasic plane of a headfora
Planes relative to the headform. that corresponds to the basic plane of the human hesd,

- 3.9 faference plane

Coratruction plane persitel to the dasic plane of the headform at 3 distance from it shich is s function of
the size of the hesdfora;

3.16 Test ares

Ared of the hesdform in which impact tcsts ssy be conducted whieh carresponds to the ainisum protected sres
of the husan hedd. .

3.11 Chinecup

fastening device of the chin-strap that fits round the potnt of the wearer’'s chin.

-

3.12 Visar

Transparent protectiva scresn extending aver the eyes and cavering psrt of the faca.

3.13 Goggles

Transparent protectors that enclosa the eyes.

Cos e . .- - - RN AN QT =T o T
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4 Materisle

For those parts af the helmet coming into contact with the skin the materis) used shall de known not to un-
derge appreciable alteration from contact with sweat or other substances \ikely to be found in toiletries.
Naterials shall not e used which sre known to csuse 3kin disordars, including cold injuries duc to thermal

conduct ivity.

§ Construction
§.1 General

The helmot normally consists of 3 shall, either contwining or providing tha necesssry seans of apsarding ia-
pact energy, and either fitted with or providing sesns tor retaining the helect on the head in an ecident,

The Neliset should have good durability and withstend sormal handling.

The nelmet shall de s designed and shaped that parts of it (visor, rivets, ventilators. edges, fastening
device and the like) do not injure the user in normal use.

No accegsories asy be fitted to o incorporated in the airborne sparts helsats unless it is designed in such
a way that it will not cause injury and that, when it is fitted to or incorporsted in the protacrive helmet,

the helmet.sti)l coaplies with the requirements of this standard.

The construction of helsets category PC should take into sccount tha risk that the lines of the parachutes
aight de captured by the helset with the ratention systen and its acoessories.

NOTE - Melsets should \
- l\mln weight
- De easy to DUt on 3nd take off

= be usabie together with spectacles

- not significantly interfsre with the adility of the user ro receive acoustic asbient informations
{not valid for helmets category UL} .

$.2 Retention systes

5.2.1 General

Reshs ahall be provided for retaining the helset on the wesrer's hesd. ATl parts of the retantion systam
shall be securely attsched to the systes of to the helmet. .

$.2.2 Chin straps
Any ehin strap shall be not less than 15 sm wide.
Chin straps may be fitted with means of enhancing comfort for the wearer.

1¢ the chin strap includes 3 chin cup 311 the tests shall perforaed with the chin cup,

-

5.2.3 Pastening devices

Any chin strap shall be fitted with a device to adjust and meintain tension in the strap. The device ¢hould
be capanle of adjustment go it does nat cose on the jaw bone.

A-5/20
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5.3 Finish

A1l edges shall de smooth and rounded. Thare shall be no rigid projections on the jnzide of the helmet. Any
extcrnal projection shell not axceed § s and shall De smcothly faired ra the sdjacent surface.

5.4 Field of vision
when tested in sccordance with 7.4 there shall be no occulation in the field of vision dounded by (see
annex G, figures C.1, €,2 and C.3):

- horizontally: twa seoments of dihedral angles syssetrical ia relation to the medion longitudinal ver-
tical plane of the hesdform and situsted batwaen the referance snd the basic planes. Each of these di-
hedral angles is defined Dy the longigudinal vertical medisnplane of the headfore and the vertical

plane forming an sngle of Aot less than 103° with the sedisn longitudinal vertical plane and whose edge

is the straight lire L K.

- upwards: 8 dihedral angle defined by the reference pisne of the headfora and 8 plana forming an angle
of not iess than 25° in the cate of helmats category HPG and PC and 7° in the cate of helsees

category UL with the referencs plane and whosa edge is straight Yine Ly, (2, the points Ly end Lp re-
presenting the eyes.

- dowowerds: 8 dihedral sngle defined by the Dasic plane of the headfora and 3 olane farming an angle
of a0t less than 48° with the basic plane and whoee edge is the straight line Xy X3,

5.5 Hasd mobility

At the rear, the rigid parts and, in perticular, the shell shall not be within a cylinder defined as folloms
(see annex B, figure S.1}

- Diasgter 100 oa

« Axis, situated at the intarsection of the sedium plane of sysmatty of the hesdfors and of 3 plane pa-
ralle! to and 110 aa below the reference plane

s.5 Qys protection
It shall De possidble that
- helsets category HPG and PC can be usad together with goggles

- helmets category UL can be used together with goggles, except §f the helmet would bDe equipped with 2
visor according to EN ... “Personal. eye—pratectors, visoes for helsets for vehicle users®

8§ ferforsance requiresents

4.1 Oenerasl

After the performance of one of the prescrived tests, the airtorne sports halwet shall not exhinie any
nreskage or deforasticn dangerous to the wearer. . :

6.2 Impact apsarbing capecity within the test arex
The helmet shall give protection to the user's forehead. back of the head, tumples and crown of the head.

6.2.1 Shock sbaording capacity

When testad according to clause 7.2.3 the peak accelerstion shall not, for euch impact. excesd 250 ¢ for the.
equivalent velocity to 8 drop height of 1500 me after conditioning in eccordsnce with ahy of the procedures
casoribed 0 7.2.2.

§.2.2 Resistance to écn'ctrlﬁon

whan tested sccording to clause 7,2.4, the haad of the punch shal) nat come closar then 5 ma, mzasured vers
tically, to the headform, sftar conditioning in sccordance with any aof the procedures described in

clause 7.2.2.

P - .
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6.3 Retention systes parforasnce
§.3.%1 Retention systes sLrength

when tasted by the wethod descridad in 7.3.1, the dynsmic ext
extension shall not exceed 235 ma. for this
sollowing the test the ratention systes &
normal operation of the release system.

Samage to the retention system shsll be

Page

PTEN 966:199

ension shall not exceed 35 sm and the residual
, extansicn inciudes slippage of the fastening device.
hall still permit the helmet to D¢ relessed froe the hesdfora by

sccepted provided that the sbove requiresents are net.

NOTE: 1In this test, slippag of the f {ng device may De measured and recorded separataly from
put this is for inforastion only snd {3 not suUdject to saparate

other contribytions to the extension,
requiremant.

6.3.2 Retention systes affectivensas

when tostad Dy the procedure described
come of f the headfora.

K4
Afrer the test the snqle between the raterence lina situated on
plane of the headfora shall not exceed 30°.
6.3.3 Relesse of the retention ysten

The retention system shall open with one hend when
shal) not excesd 30 N. .

NOTE: 1t.is recossended that the opening mechaniss be

7 Tests .
7.1 Sequence snd nusber of sup‘lu.._t.o_bg tested
Tata! nusder wﬂ.-tteed per helaet qﬁc: "

Nusder of'. samples required per urfm .nqwlrmm at; g«_nn in tadle 1.

Tadle 1: Sequence and mmber of saaples

in 7.3.3 the Nelmat, salected to be of appropriate aize, shall not

the crown of the helaet and the reference

4t 1s loaded with a load of 50 k9. The farce for opening

ssrked with red or orsnge colour.

perforsance test Sequence of tast tumbder of semples tested
Retent{on system effectiveness 18t 2
ispact absorbing capacity 2nd 10
Resistance to penetration 3rd 1
fetention systes strength ath L
“~, N
Y
A-7/20
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7.2 Octermination of impact ansording capacity

?7.2.1 Test ared

The test sras is defined Dy the atea above tha line AA-C-F (sct annca 8, figure 8.1}, when the helmet is
positioned a3 describad in anaex A. The test srea is subdivided into five 2ones: front, two sides, crown and

rear.

The crown zone shall be that part of the headfars and helmet adove @ horizonta) plane through @ point on the
centes) vertical axis 10 sm balow the top of the hesdfora. The other 4 xones cover the rest of the test ares
as follows.

The front zone is defined as that subtended dy an sngle of §0° placed symmatcically adout the plane of sym-
setry of the headfora and sessured from the central vertical axis.

The rear zone is defined as that subtended by an angle of 30° placed symmetrically about the plane of symac-
try of the haadform shd measured from the central vertical auis.

Two side 20nes shall consist of the remaining two sections down t0 within 20 sa of tha AA-C+F plane.

K4 )

7.2.2 Conditioning

7.2.2.1 High tesperature conditioning
The halset shall be exposed to & t-pu-m.of ¢ $0 £ 2 °C for not less than 4 heurs snd not more than
& hours. .

7.2.2.2 Low~temperatura conditfoning
Ih:“::nu ahall be exposed te tqm-"uu;. ‘of = 20 ¢ 2 °C for not lass than & hourt and not sora than
1.2.2.3 Ultraviolett-radistion conditioning and moisturs canditioning
The outer surface of the sirtorne sports helaet shali be exposed sltsrnately tor.
- yitraviolet {rradistion by a 126 R zenon—filled quart2 Tamp ior 4% h 8¢ 8 renge of 250 aa
- spraying for 4 o sh nm{ mu; 'n :i'b‘uni tupcnt&n 3t the rate of 1 1 per minute

1.2.3 Shock sbeorption test o -
7.2.3.1 Apparatus
7.2.3:1.1 Dessription
The test apparatus 3hall comprise:
« An anvil rigidly fixed to a base
~ A free fall guidance systsa
- A mobile system supporting the 'h'nl-.nnn headfors 4 .

- a meta) hesdform fitted with 8 tridirectional accelerometer and & measuring agsenbly

- A system by which the point of impact can de brought into corresp = with the centre of the
anvil.

A suftanle apparatus is shom in figure 1.

g w e S B T § N I -GN O | Torar R nie I -y
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7.2.3.).2 Base

The base shall be monalithic and made of steel or cancrete or 3 combination of these materials and have 2

. mags of at least 300 kg.

No part of the basc or anvil shall have a resonance frequency liadle to affect tha measurcments.

7.2.3.1.3 Anvile
A flat steel swil having 2 circular impact fuce of 130 sm = 3 me disaseter.

A kerbatone anvil {anvil simulating 3 kerbstona), stee) anvil having two faces saking an angle of 1058°. sach
inclined 3t spproxisately 52,5° to the verticsl and seeting along 3 striking edge with 8 rodius of
15 aa £ 0,5 aa., The height shall be not lass then 80 sa 3nd the length not Tess than 128 s,

7.2.3.1.4 Mobile systeas and guides

adforn shell be such-that its charscteristics do not affect the aeasure-

The sobile system supporting the he
ment of acceleration at the centre of gravity of the hasdfors. It shall alzo be such that sny point in the

arca-AA-C-f can be positioned wertically above the centre of the anvil,

The guides shall be such that the ispact velocity is not less than 95 % of the theoresical velocity.

1.2.3.1.5 Accelerometsr snd seasuring sssembly
The tridirectiona) sccelercaster shall be capsvle of seasuring 3nd recording accelerations up to 2000 g. lts
ssximun axss shall be 50 9. :

The seasuring systes, including the drop saseadly, shall have a frequenay rasponse in scoordance with chan-
nel frequancy class (CFC) 1000 of IS8 8487.. .

* The seasuring system stall include equipsent to record the velocity of the headfora.

7.2.3.1.8 Meadfores

The Nesdforas to Do uzed Shall Comply with EM ...
quency delow 3000 Hz.

‘The gencral characteristics of the test neadforss to be used shall be as follows:

end e made of a metsl having » low resonange fre-

inside circumfarence Nass
Code letter of helmet
- xg
A 500 7,1 £ 0,10
€ 540 4,1 20,12
J 870 4,720,14
" 608 5.5 ¢ 0,18
o 520 s,1 20,18

The headfora shall contain, near its centre of gravity, a housing for a tridirectional accelerometer.

ey

.y

(AN
P
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7.2.3.2 Procedure
The testing 3hall be carried out according to table 2.

Table ¢ = Testing parsamters

Sample Helnet size Conditioning Anvi
3 High teep Kernist:
No reconditioning T Flet
2 1 _High ¢ £las
Sazllest of the Mo recenditioning Ksrtis ggne
3 size range of kO _LORD SM"
the helmet type Ko ryconditioning Flat
s TR Flat
Mo reconditianing | Xarbsgsone |
5 W ¢+ saizture Xarbstone
+ 801 ® "
' F R{-1a: ]
1 _!ﬂ.!e mﬁmi—um' ing at
1 [_tiigh gewp Flat
Largest of the %p reconditioning Karbstone
8 sixe range of _m&...r.ﬁ_.%::.!&'ﬁ_.—
e the mimet type { Flat
¥No_reconditioning Xerbatobe
16 _ﬂu&}}ﬁ&_—__.&g&m_,
UV s soistyre Elgt

The helmet shall be impacted in 20nes that shall ba salected dy the testing suthority to represent the
“worst case” conditions snd the kertstone anvil shall be usaed withaut sny restrictions on its orientetion,

E3ch Melnet of esch size shall ba impected {n two different 20nes and each zanc shell bo impucted once with
each anvil. :

jnmg ispact gitas on the same sasple shall de scparated by s distance of zinimum 150 sm.
The veloei-ty of the hudfen shall be equivelent to » drop height of 1500 ma ¢ 10 ma.
The velacity of the hesdform shall be ssssured at o distance not exceeding 60 mm prioc to impact, to an
accurscy of £ 1 %.
7.2.4 Penatration resistance test
7.2.4.1 Apparstus
7.2.4.1.1 Desaription
The tast apparatus shall coaprise:
~ A teat hesdfors rigidly fined to a dese
= A setal punch and drop hammer -

= A inartia-free sessuring device

A-10/20
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7.2.4.1.2 Base

The base shall be monolithic and sade of stael or concrete or a combination of thece ascerisls and have 3
s3ss of at lezst 500 kg.

No psrt of the dase-or anvil shall have a rescnance frequency jiable to affect the measurcmcnts.

71.2.4,1.3 Rigid headfors
The nesdforss to be uzed shall de according to annex O and shall be rigidly mounted in a verticsl poszition
on the dase.

7.2.4.1.4 Metal punch and drop humser
The testing device shall have the fol‘o;iaq charseteristics:
- Mass of punch ' 10,3kg210g
- Angle of cone forming punch head 1 60 £1°
- Radius of rounded top of punch head 1 0,5 em
- Mass of drop haamer t3kg t22g

= Haight of fall seasured between top face
efmehamlmrfaecofdmm-‘r st £t 5™

7.2.4.1.5 Inertia=free measuring device

into shall shall De scasured by means of an fnertia-

During the tast the depth to which the point penstrates
he minimum vertical distance researched, in this

free davice, such as a photoelectric devica, tndicating t
test between the head of the punch 3Ind the hesdfara.

1.2.4.2 Precedurs

1 be sudjected to the penetration test st two points within the srsa of pro-
point of ispact. The helsst-shall first

gave the least satisfactory

The sirtorne sports helaset shal
tection at least 75 s distant from cech other snd froa eny cerlier

undergo the process of conditioming which in the opinion of the test laboratory,
results in the ispact absorption test. * S e

placed, with sn initial Jomd of 10 N, on & headfora oriented in such & way that the

the shell at the point selected for the test is substantially horizontal. A sets!’punch
with a conical head rounded at the top shall be placed verticelly to touch the shell at the point selected
and held in position by 8 ring. A metal drop hasser shall fall on the top of the punch, and the depth té
which the peint penetrated into the shall shall be seasured.

The helmst shall be
plane tangentisl to

7.3 Retention systen testing

9.3.1 Determination of retention systes strength .
7.3.%.1 Apparatus

7.3.1.1.1 Oescription

The test apparatus shall comprise:

- Mesns to hold the helmet with headform and loeds
. A headform equipped with a loadbesring device comprizing s guide and arrest device and a drop weight
- A mseasuring device

A suitable apparatus is shown in figure 2.

A-11/20
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7.3.1.1.2 telset support
A stee) Dlace fitted with & Bolt enG shaped after the headform, See figure 3.

7.3.1.1.3 Headforas and loadbearing device
The headforms to De used shall comply with BN ....

The loedbcaring device with the guide end errest device shal) be aligned with the vertical axis passing
through the centre of gravity of the headfors.

The aass of the hecadfora aquipped with the lomdbearing device shall be 15 kg t 0.5 kg, which shal) de tne
prelosding on the retention systea for determinating the position fros which the vertical displacesent of

the paint of application of the force shall be seasured. The guide and arrest devics shal) allow a weighe
with » aass of 10 kg 2 0,7 kg to drop in & guided free fall 300 sm 2 5 e,

7.3.%.1.4 Massuring device
A device to measure the vertical displacement of the paint of application of the force.

7.3.1.23 Procedurs

For sach type of Delset take 00 helmets of each size that have just undergone the shock absorbtion test,
ene of which must have been W-conditioned, the other seaple deterained by the testing authorivy,

Pasition the helmet s prucr'lbod in snnex A.

In this position the helact shall be held by the shell by means of the helset swpon at L) point traversed
by the vertical axis passing through the cantre of gravity of the heedfora.

fRelease the drop weight and allow §t to drop froa a Mim@f 300 sm 2 5 ma.
During the test measure the dynsaic displacement of the point of epplfcation of the force.

After Hwo Ainutes aessure the residual displacement of the point of application af tha force.

7.3.2 Datermination of retention systes affectiveness

Tha helmet shall be fittad to the spprapriate hesdfcra which should De the saallest cleimed for that helaet
type.

A device {the totsl mass being 3,0 kg £ 0,1 kg) to ﬁ'lom a falling weight is haoked cato the rear pére of
_ the shell in the sedian vertics! plane of the helmet, & showm in figure 4.

The falling weight, the mass of which shall be 30 kg & 0,01 kg, is thea relessed snd drops in 9 guided free

fall froa 3 height of 250 ¢ 10 ma. The guiding devices shall be such 33 ‘a.ensure that the fapact speed is
not less than 85 § of the thearetica! speed.

7.4 Detsrainstion of field of wision

To carty out the test, the testing suthority shall select tha size it comsmiders 1fkely t0 yield the least
favouradle result for the helmet type. — ‘

Position the helmet an » headform corresponding to itxs size by the procedurs prescrided in sanex A.

Cheek the field of vision according to annax C,

205P10K12
((%/2.F/X1/1991/K)) .
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7.5 Test report
The test report shall contain at least the following iaformation:

) identification detsils of the helmets taatod including range of sizes
B) results of the teats according to 1.2, 7.3 and 1.4

! ¢} date of testing

d) nawe of the testing authority

8 Marking

€ach helmet shall be markad in such 8 way that the following infarastion ia eusily legidle by the user and
is likely to ressin legible throughout the life of the halmet:

\

| .

} « the nusber of this Eurcpesn standard:

- the nase or trademark of the smanufacturers

- the designation of the sodel

- the code letters for the halset category (see clanse LI H

o the size or sﬂé cunge of the helmat, quoted as the circunference (in cs) of the hesd which the
nelmet is iatended to fit {the sarking of the size mey differ from the size detarmined by the test
suthority by & maxisum af-1-cm } . .

- the uiigm of the helmet (the average mis3 fn g of the belmat size in question)

= yeor and quarter of ssaufasoturs -

fn sddftion, if the shell is mece of 3 ater{s? shich i known to be adversely sffected by eontact with
hydrocarbons, claaning fluids, paints, transfers of other extrensous additions, the heimet ghall carry b

sppropriate waraing.
‘9 inforsation for users

u{tt‘a avery helsst distinct infornation in the 1anguage of the country of ssle should be furnished as
follows: .

- that ths helmet shall be sdiusted to fit the user

= how the helset should rest on the hesd to ensufe the intended protection (e.g. that it should de
plx«unupntntmfmmaduduthwuofaruckwtncucxo! the head).

- that a helsat subjected to violant mpact shall ba discarded

- sn explanaticn of the cods laters used for the relevant eategory of afrborne sports helmets (HPG:
selmats for parasgliding and hang gliding; PC: Helmats for parachuting; Ul: Nelaets for flying with

ultrs=-1ight sercplanes)

-

A-13/20
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I B

lectroasgnecic dropper S
Buide cabies ¢
neadfora support dolly 1

Oolly dampers d

Aavil

Plate magnet
Stee! base (at lesst 500 kgl

fubder slab (50 $hore)

Figure 11 Pringiple for testing shock absarbing capacity
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1
A
3
5
6
7

fined Nelset support § Drop weight (mass 10 kg}

Headfora 6 Ouides

4
) o -

aisplacesent recorder 1 Anvil

4 Drop release

Figure 2: Apparstus for testing of retention system strength
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Dimensions in millimetre.

a) Deviation from hesdform profile.

Pigure 3: Helset support

A-16/20
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L

>

; |
i g

?

n
.

)

Twisted stee) wire, 8 3 min ¢ Guiding system, mass 3 ¥g

3
N 2 Base 1 Atter testing
3 Pulley, 8 100 s} Refersnce 1ine on helset
YL Frame ‘ b) Reference plene
$ Orop weight, sass 10 kg

Figure 4: Principla for testing retention system affectiveness
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Positioning of the helset on the headfora

1 The halset is placed on @ headform of sppropriata size. A load of 50 N {s applied on the crown of the
helaat in order to adjust the heimet on the hesdfora. It is ascertained that the vertical medisn plane of
the helaet coincides with the vertical sedian plane of the headfora.

2 The front edge of the helmet {z placed against & 25° engle gauge to check the minimua angle for the up-
ward field of vision.
Then check that the requiresents for the sinisue dowrmard 8hgle and the horizontal field of vision are 3~
tisfied.
3 The front edge of tha helmet {s placed ageinst a 1* angle gauga. In that pasition the following lines are
drawn on the helmet shall:

= 3 horizontal Yine at the level of the reference plane of tha headfors

- the test area laits as defined by the 1ine AA-C-F

« the five zones (front, two sides, crown and resr) as described in 7.2.1.

A-18/20
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Test ares

B ¢ — d

Oimensions- in milliseters

pTEN 966:195%

e s

Dimansions in millinetres

neadforn Size
. . ® y AS
Code tnside circuaference
lecter of helact
A S0 2 83,8, 8
[ $20 28 a3 2
€ 540 28 98 84
[ 560 27 99 as
E] 518 7.5 102.8 4
3 580 28 104 as
»n - 500 29 t0? L 90
] 820 30 110 82
a) Front one e) Reference plana
I3 b} Crown zone £} Besic plane

¢} Side one g) Central verticsl axis
d) Rear zone

Figure B.1: Definiticn of teat ares
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Annex C

field of vision

A1l linear disensions
in &a{1limeters

W’ L )
L t2
tj k1 / 2

.

a) Angle: 25° min in tha caze of categories HAG and PC and 7° ein in the case af categoric UL

b) Rrone ¢) Section of hesdfors in refarence plane
¢) Sectien of headform in longitudinal vertica) plane n) Back

d) Reference plane 1) Longttudinal vertical aedisn plane

) Basic plane k) Cantrsl transvarse vertical plane

f) Cantrsl vertical axis

Figure C.1: Peripheral vision
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Acceleration
(9)

ACCELERATION vs TIME

Sample #: #5 (NORMAL INSERT)

Model: PROTEC

Impact Site: CROWN
Impact Energy: 90 ¢
Drop Height: 1.69 M

Anvil: STEEL FLAT

Headform: 1sg

Conditioning Temp.: 23¢

B-2/10

Impact Velocity: 5.40 m/s

Peak Acceleration: 500.7 g

Area: 0.761 gs
Iime to peak: 2.48 ms
Pulse width: 3.80 ms

H.I1.C.: 3530.8 (between 9.7 ms and 10.4 ms)

Time above 1509: 0.9 ms
Time above 200g9: 0.8 ms

DATE: 04-02-1998
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ACCELERATION vs TIME

510 , oot 3

P2 FUL U WUS SN SRS M. F
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Acceleration : : : : : : { : ; : : ; :

e ———

9 255 é ( % E i 5 % E. é ";. S oo ;“““"";"NNUNJ”""”"@ ............ e N :

204 . o, 2009

153 |

102 ...

51

Sample #: #5 (NORMAL INSERT) Impact Velocity: 4.87 m/s
Model: PROTEC Peak Acceleration: 500.6 g

Impact Site: FRONT Area: 0.813 gs

Impact Energy: 65 J Time to peak: 4.02 ms

Drop Height: 1.22 M Pulse width: 5.06 ms

Anvil: STEEL FLAT H.1.C.: 3332.1 (between 10.9 ms and 11.6 ms)
Headform: IS0 “J! Time above 150g: 1.3 ms

Conditioning Temp.: 23C . Time above 200g: 1.0 ms

DATE: 04-02-1998
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ACCELERATION vs TIME

(O 0 LT T T P

357 bbb

306 ot
Acceleration Pl : : :
(@ 255 i

204 :

153 T 1509

102 G b

Sample #: #5 (NORMAL INSERT) Impact Velocity: 4.89 m/s

Model: PROTEC Peak Acceleration: 500.6 g

Impact Site: REAR Area: 0.810 gs

Impact Energy: 65 J Time to peak: 3.01 ms

Drop Height: 1.22 M Pulse width: 4.03 ms

Anvil: STEELFLAT H.1.C.: 4155.1 (between 9.3 ms and 10.2 ms)
Headform: 1S0 “J' Time above 150g9: 1.1 ms

Conditioning Temp.: 223C Time above 200g: 1.0 ms

DATE: 04-02-1998
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ACCELERATION vs TIME
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Sample #: #2 (SPECIAL INSERT) Impact Velocity: 5.63 m/s
Model: PROTEC Peak Acceleration: 500.5 g
Impact Site: CROWN Area: 0.825 gs
Impact Energy: 90 J Time to peak: 3.09 ms
Drop Height: 1.66 M Pulse width: 3.93 ms
Anvil: STEELFLAT H.1.C.: 3558.2 (between 9.2 ms and 10.1 ms)
Headform: IS0 “J°* Time above 150g: 1.4 ms
Conditioning Temp.: 23C Time above 200g: 1.2 ms

DATE: 04-02-1998
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ACCELERATION vs TIME
o
@
QCcelerati on
(9

o
@
o

sample #: #2 (SPECIAL [INSERT) Impact Velocity: 4.88 m/s

Model : PROTEC peak Acceleration: 222.7 g

Impact Site: FRONT Area: 0.699 gs

® Impact Energy: 65 J

Drop Height: 1.2 M
Anvil: STEEL FLAT
Headform: IS0 "J' Time above 150q: 1.2 ms

Time above 200g: 0.5 ms

Time to peak: 5.57 ms
Pulse width: 11.90 ms

H.1.C.: 702.7 (between 9.8 ms and 12.6 ms)

‘. Conditioning Temp.: 23C

DATE: 04-02-1998
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ACCELERATION vs TIME

-celeration
(9)

Sample #: #2 (SPECIAL INSERT)
Model: PROTEC

Impact Site: REAR

Impact Energy: 65 J

Drop Height: 1.2 M

Anvil: STEEL FLAT

Headform: 1SQ- " J!

Conditioning Temo.: 23C

Time (ms)

B-8/10

Impact Velocity:

4.86 v/s

Peak Acceleration: 340.2 g

Area: 0.755 gs

Time to peak: 4.02 ms
Pulse width: 9.57 ms

H.1.C.: 1546.2 (between 9.1 ms and 10.6 ms)

Time above 150g:
Time above 200g:

DATE: 04-02-1998

1.5 ms

1.0 ms
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‘ | . ACCELERATION Vs TIME
|

29 |

252 |
Acceleration
(9) 210

168

126 |

42 |

Sample #: #2 (SPECIAL INSERT) Impact Velocity: 4.83 m/s

Model : PROTEC Peak Acceleration: 412.4 g

Impact Site: LEFT SIDE Area: 0.735 gs

Impact Energy: 65 J Time to peak: 4.67 ms

Drop Height: 1.2 M Pulse width: 8.53 ms

Anvil: STEEL FLAT H.1.C.: 1750.7 (between 10.3 ms and 11.5 ms)
Headform: ISO “J° Time above 150g: 1.3 ms

Conditioning Temp.: 23C Time above 200g: 1.0 ms

DATE: 04-02-1998
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ACCELERATION vs TIME
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Sample #: #2 (SPECIAL INSERT) Impact Velocity: 4,83 m/s
Model : PROTEC Peak Acceleration: 304.7 g
Impact Site: RIGHT SIDE Area: 0.713 gs
Impact Energy: 65 J Time to peak: 4.68 ms
Drop Height: 1.2 M Pulse width: 8.99 ms
Anvil: STEEL FLAT H.I.C.: 1252.5 (between 10.2 ms and 11.6 ms)
Headform: IS0 “J! Time above 150g: 1.3 ms
Conditioning Temp.: 23C Time above 200g: 1.0 ms

DATE: 04-02-1998
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